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VACCINE TASK FORCE ASSIGNMENT
THIMEROSAL (MERTHIOLATE) PRESERVATIVE -

PROBLEM,

The repulatory control apencies in some countries, particularly
Scandinavia (especially Sweden), but alse U X, Japan, and Switzerland,
have expressed concern for thimerusal, a mercurial preservative, in
vacones.

Some countries require abseaca of thimeroaal from single-dose vials and
prefer ta buy vaccines in the single-dese parksgw. This trend will probably
spread. Thimeroaal i3 allowed where multidoas vinls are the only
alternative.

Sweden is requiring thirmerosal-free single-dose packaging of all products,
as 800D AS can be reasopably achieved. The deadline for DT is January,
19592, Competitor HibTITER (free of thimerosal) will be chiosen for
Haemophilus influenzae vecrination until altarnstive thimeroaal-fres
packaged vaccines mre available

The U.S. Food & Drug Administration (CBER) does not have thia concern
for thimervsal but will permit exclusion from single-dose viala if requested
and qualified. Miause of single-dose vials by multiple puncture to achiave
maore does {e.g., 2.5 pg quantities for infants from 10 ug adult produet) is the
user's respansibility and ends with the requirement that tha j

clearly srih‘:s that the vial contains a single dose and that the vial is not to be
reentere

The kav jague is whether thimerosal, in the amount given with the vaccine,
does or doea not conatitute a safety bazard However, perception of hazard
may be equally ymportant.

The basis for concem, assessment of hazard, and sugpested resclution are
given below.

COMPOSITION OF THIMERQSAL (Mezthiolate®).
Tbe 1989 Mearck Indax givea the following description:
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From the pharmaco-toxicologic standpoint, it is imporiant to nots that
thimerosal is the sodium aalt of a phenalic 2cid with & ﬂnn»af}:yl—metcunal
side chain. Almast balf, 49.65%, of the weight of thimerosal is mercury.

Thimerosal i3 used as an sntimicrobisl preservative in vacanes, ususlly at
& concantration of 1:10,000 by weight, though less often at 1:20,000.

The focal point for present copcern ig in Scandinavia, though the USSR was
prubably the first. The imamediste Marck concern is to bs able to qualify for
sale of single-dose products in Swaden and in Norway snd Deamark,

The State Bactariological Laboratory in Steckbholm, which is highly
competent, does not feel a high-level urgency to solve the thimeroaal
problem sipce the amount of mercury from vaccine sources is considered to
be inconseguential compared with the intaks from air, Hsh, dental

amalgama, ete.

However, thers is an active reaponse to & public perception and, hence,
concern for thimervsal in vaccines. Ths public awareness bhas been raised
by the sequential wave of experiences in Sweden including mercury
exposure from additives, fish, contaminsted air, bird deaths from eating
mercury-treated seed grains, dental amalgam leakage, mercury allergy.
ete.

The targat for the Swediah Liceasing suthority is ta use aingle-doze vials of
vaccine snd to make available grodurts that are not preserved with
thimerosal. Where thimerosal-free vaccing ia not available. e.g., hepatitis
B waccine, then thimerosal-containing product will he sllowed until &
thimerusal-free source does become available, In some instances, public
immunization programs may be endangered by public refusal to accept
vaccines with thimerosal.

The State Bacteriological Laboratory does have & prugram to find and
qualify 8 suitable substituts for thimerosal, but there has been na
substantisl progress to date.

CLINICAL, CONCERNS

a. Allerries. The published literntusre reeorde s number of instances of
allergies in patients sensitized with orgamic mercurisle, incjuding
thimeroanl. Crosg-sensitization of penpﬂ betweean different arganic
mercurialp is noted. A common meens for sepsitization of people is
by usa of contact lens fluids preserved with thimerosal. Reportad
veactions to thimervasl-preserved vaceines includs eczema
generalized exanthems and urticaria '
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b. Amaleam restorations. Mercury released from dentsl amalgams
has been held reapongible (probably spurivusly in mast instaneces) for
a variety of malsdies including multiple sclerosin, chranic fatigue
syndrome, allergic sensidzatian. asgtoimmupne disesase, ete,

Markert has recently undertaken studies to determine whether the
mercury released from dental smsigams influences the immune
system as measured by change in lymphocyte subset counts.
Comparigson was made between subjects with or without exposed
amalgam. There were no significant differences in the two groups
ns relates to T3, T4, TB, T11, Bl or Leu 7 cells. Markert estimated that
tha averaga daily release of mercury frem 8 occlusal surfaces to be 1.2

RE.

- It may ba of interest that Anderasan ¢r al in the State Bactericlogical
Laboratories in Stockhelm have recently reported in vitro activation
by phenyl mercury of T cells frum personas with amalgam who are
allergic te mercury.

RELATIVE TOXICITY OF MERCURIALS.

From the toxicologic standpeint, mermiry and compounds of mercury are
divided inte 3 groups: - B

a. Methyl nnd cthyl mercury salts (this is the most toxic farm).

b. Mercury vapor (intermediate).

¢. Inorganic mercury saits, and phenyl and methoxyethyl mercary
saﬁu-) (These may differ within the group but are congidered least
m c.

An International Committee (1969) ranked the 3 abgve classes according to
allowables 8-hour exposure to an arsount of mercury per cubic meter of air,

The values were:

Methyl and ethyl mereury salts - 011 mg/cabic meter
M;rcur_\f vapor .05 mg/gubic meter
Inorganic salts, phenyl & methoxy 0.1 mg/cubic meter

These are gir exposure values but probebly reflect the relative hazard of the
different forms of mercury,

Itilimportanttha:gmugaia least toxic and is perhapn 1/10 as toxic as the
methy] and sthyl mercurial saits. Moat important, thimerosal is a phenvi

mercurial.
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Literature reviaw has revealed oo toxic-pharmacologic study of
thimerosal except for a paper by Mason ¢f al. who did romparatave
toxicolegic studiea of 7 different chemicsly used in preparicg
vaccines. Tha single-dose LDgQ in mp/kg in weanling rata was 119
for Benrethonium chlorids snd 38 for thimeronal. The tmeaning is
not immmsediately apparent,

Perhaps the best aasesament is to review the allowed daily intake of
mercurials as calculated by Gerstnsr and Huiff (1977) and to
calculata, for comparative purpose. the mercury content of a single
dose of thimarosal-preserved vaccaine.

The calculations by Gerstuer and Huif are for methy]l mercury (that
is perhaps 10 imea nx toxic pa phenalic maroury).

The values are;

Hg
Critical total body methyl mercury burden 40 mp
i an adult {160 lbs)
Critical daily intake (considering a 70-day half- 400 pg

life wath coatinuing turmover)
A safety factor of 1 in 10 is judged to be needed so that
The methyl mercury daily intake limit would be 40 up

The Swedish Commisgion on Evaluating the Toxicity
of Mercury in finh (based on methyl mercury)

gave a maximum daily intaka in adults of 30 pg
Markert states that the normal average daily intake
of mercury in adults is: 10-20 upg

WHAT IS THE MERCURY CONTENT IN THIMEROSAL.-

PRESERVED VACCINES?

(1)  Thimerosal is generally used at 1:10,000 dilution, About balf
the weight of thimerosal is mercury.

Tharefore, there are 50 pg of mereury/1.0 ml dose.
25 pg of mercury/0.50 ml dose.
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(2) Translating to body weight

Fora 160 1b adult 1.0 ml = 0.3 pg Hg/lh. bady wt.
Fora 6Glbbaby 0.5ml=4.0pug Hp1b. bady wt.

e.  BUTTING THIS INTO PERSPECTIVE,

Eor adults: The 50 pg of mercury in & wingle 1 ml dose is 1.7 times
the Swedish daily allowanes of 30 ug of mercury. We must take note
that thia allowance is based on the assumption that the tatal body
burden has already reached the estimated 40 mg critical level.

For babies: The 25 ug of mercury in 8 single 0.5 ml dose and
extrapolated to 2 6 1b. baby would be 25X the adjuated Swedish daily
allowance of 1.0 ug for a bahy of that size. The total mercury burden
in a baby is unknown but it has been stated that the blood level of a
newborn may exceed that of the mother, If 8 doses of thimeronal-
containing vaecine were given in the first 6 montha of life (3 DPT, 2
HIB, and 3 Hepatitis B) tha 200 ug of mercury given, say b an
avernge size of 12 Ibs., would be about 87X the Swedish daily
allownnce of 2.3 pg of mercury for a baby of that size.

Whan viewed in this way, the mertury load appears rather large. It

will be recalled that phenyl mervury toxicity is only about 1710 that of
methyl mercury and it mirht be justifable to correet these calculated
pumbers by a factor of 10.

PERSPECTIVE AND CONCLUSION,.

It appears essentially impossible, based on current information, to
ascertain whether thimeroasl] in vaccines constitutes or does pot constitute
a sipnificant addition to the normal daily input of mercury from diverse
sources., It is reasonable to conclude. howaver, that thimerusal should be
removed from single-dose vials when it can be removed, espedally where
use in infants and young children is anticipated. This in based more oz
perception than on any data that would point to thirpercsal ss a real
hazard. Ths costa for single-dose vials may be prohibitiva for tnost of the
world population where multiple puncture multidoze vials are vaed, The
ethical jpstification for continued uae of thimervsal-preserved multidose
vials in developing countries would be based on the greater importance of
diseasa prevention than the real hazard from giviog emall amounts of
mercury preservative for which there are no relisble standards of safety,

in planning for the future of thimernaal-containing product, it will ba
important:

2.  To measure preservative adequacy and to consider use of 1:20,000
thimeroaal rather than 1:10,000,
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b. Combine as many vaccines as passible into a single-dose product so
a8 to minimize the cumulative total mercury adminiastered in
multiple dosing.

. Solution to the problem for PedvaxHIB might be to consider the dried
antigen as a single dose (which is thimerogal-free) and to consider
the alum-containing diluent riso sa a single dese. This would
reconstitute a8 thimeroasgl-free single-doze PedvaxHIB.

d It might be worthwhile, also, to do precise pharmacologic studies to
measure thirnerpsal mercury accumulation, excretion, toxicology,
ate in animal experimants. [t could be that the Swedigh-allowed
daily mercury limit doange is exceasively below the real safety
threshold. There¢ sre no proved instances of thimerosal toxacty in
routine clinical use of thimerosal-preserved vaccinen.

It is warthy of conxideration to find another acceptable preservative. This -
has been pursued in the past in 8 pumber of laboratories and the chance for
suceess in the near time frame would probably be very small. The State
Serumm Laboratory, Stockholm, has such a propram just starting.

CBER (Sharon Riaap) 2 years ago made a8 summary of preservatives used in
biclogical products . Her stated list was:

Antibiotics:
Amphotercin B - Rabies
Kanamycin - 4
Neomycin - Meanales
Polymyxin - [nfluenza
Streptomytin - Live polio
Chermicaila:
Benzalkoninm Chloride - Anthrax
Thimerpsal - Many
Phenal - Polysaccharides, typhoid, interferon
Farmaldehyde plus
0.5% 2 phenoxyethanal - Killed polio
Formaldehyde - Mumps akin test

This gives no real chaices for polypeptide/protein vaccines. It may be
worthy of nota that surfactants such as benralkonium chloride release
toxins from pram negative becterin

o lmAr
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P.S. The translatinn of a recent article on thimerosal preservative in vaccines by
Dr. Hans Wigzell {copy appended) haa just been received. Dr. Wigzell ia the
Director of the Stata Bacteriological Laboratariea in Stockholm., The facts
and congiderations ars consiatent with those given in this memo,

The sensoned concluaion Wigzell gives i3, "Our opinion, however, is that
the problema associated with the spread of merrury via vaccination are so
minor that there is na reason to push a hastened aclution”.

Note, however, that Wigzell mentions only thimerosal-preserved DTP or DT
given in at least 3 doses aince the 1950s. Even with guch samall exposure,
Sweden is moving as expeditionsly =3 feasible to achieve a zero input of
mercury from thimerosal

M.R H.
Attachwment - 1
ce R Bennett, K. Brown, A Elliott, R. Ellis, E. Fogan, P. Friedman,

R Goldberg, C. Heandersun, C, Hildebrand, J. Ryan, J. Sandelanda,
E. Scolnick, J. Shafar

d3/28b





